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1. Suppose that T is a linear operator on the finite dimensional vector
space V. Prove that the following are equivalent:

(a) V =nullT @ rangeT
(b) nullT NrangeT = {0}
(c) nullT = nullT?.

2. Suppose that || || is a norm on the real finite dimensional vector space
V. What (if any) conditions are required to insure that there is an
inner product < , > on V so that |[v|*> = < v,v > for all v € V?
Explain.

3. Let P,(C) be the complex vector space of polynomials of degree < n
with complex coefficients. Let T" be the operator on P,(C) defined by
T (p(z)) = p'(2) (the derivative operator). Find:

(
(

a) the characteristic polynomial of T

)
b) the minimal polynomial of T’
(c) a Jordan basis for T

)

(d) the Jordan form of T



